Inhibition of nicotinamide phosphoribosyltransferase (NAMPT) as a therapeutic strategy in cancer.
NAD is a metabolite that is an important cofactor and second messenger for a number of cellular processes such as genomic stability and metabolism that are essential for survival. NAD is generated de novo from tryptophan or recycled from NAM through the NAMPT-dependent salvage pathway. Alternatively, cells can convert NA to NAD through the NAPRT1-dependent salvage pathway. Tumor cells rapidly turn over NAD but do not efficiently utilize the de novo synthesis pathway. Hence, they are more reliant on the NAMPT salvage pathway for NAD regeneration making this enzyme an attractive therapeutic target for cancer. NAMPT is over-expressed in a number of cancer types such as colorectal, ovarian, breast, gastric, prostate, gliomas as well as B-cell lymphomas. A number of novel, potent and selective NAMPT small molecule inhibitors have been synthesized to date that have displayed robust anti-tumor activity in tumor models in vitro and in vivo. These inhibitors efficiently suppress NAD production in a time dependent manner and sustained reduction of NAD levels leads to loss of ATP and ultimately cell death. This review will summarize the chemical properties of these unique NAMPT inhibitors as well as their mechanism of action, pharmacodynamic activity and efficacy in tumor models in vitro and in vivo. An overview of biomarkers that predict response to treatment and mechanisms of resistance to NAMPT inhibitors will also be provided. Additionally, NAMPT inhibitors that have advanced into clinical trials will be reviewed along with experimental strategies tested to potentially increase the therapeutic index of these inhibitors.